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ABSTRACT OF THE DISCLOSURE 

An extruding apparatus which extrudes continuous 
length of hollow plastic product has an extruder which 
feeds molten plastic through die equipment to a mold 
5 tunnel formed by side by side moving mold blocks. The 
apparatus includes air turbulence internally of the 
product within the mold tunnel to assist in setting shape 
of the product. The air turbulence is provided by an air 
moving member located internally of the product within 

10 the mold tunnel and a power source for the air moving 
member. The power source is located externally of the 
mold tunnel and a power transfer is provided to feed 
power from the power source through the die equipment to 
the air moving member without cooling of the die 

15 equipment . 
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PIPE MOLDING APPARATUS WITH MOLD TUNNEL AIR TURBULENCE 

FIELD OF THE INVENTION 

The present invention relates to a molding 
5 apparatus using a moving mold tunnel with internal air 
turbulence to help set shape of the product in the mold 
tunnel . 

BACKGROUND OF THE INVENTION 

10 It is known in plastic extruders which use moving 

mold tunnels that it is important to provide efficient 
cooling within the mold tunnel. This efficiency is 
required because a moving mold tunnel is relatively short 
in length compared to fixed extruders. 

15 

Corma Inc. of Toronto, Ontario, Canada has over 
the last few years developed different cooling methods to 
cool plastic pipe formed in a moving mold tunnel 
extruder. Some of these methods have involved the 

2 0 pushing of air from the downstream end of the mold tunnel 
in an upstream direction into the mold tunnel. Corma 
Inc. has avoided the moving of cooling air in a 
downstream direction to the mold tunnel because this 
would necessitate the cooling air passing through and 

25 undesirably cooling the actual die equipment. It would 
also heat the cooling air. This die equipment must stay 
in its heated condition to produce a proper flow of 
molten plastic through the die equipment to the mold 
tunnel. 

30 

SUMMARY OF THE PRESENT INVENTION 

Corma Inc . has now discovered that pipe made in an 
extruder using a moving mold tunnel can be assisted to 
set to shape within the mold tunnel using air turbulence 
35 only internally of the mold tunnel without necessarily 
having to add additional cooling to the air .turbulence. 
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In view of the Corma Inc. discovery the present 
invention relates to an extruding apparatus which 
extrudes continuous length of hollow plastic product 
e.g., plastic pipe or the like and having internal mold 
tunnel turbulence. The apparatus comprises an extruder 
which feeds molten plastic through die equipment to a 
mold tunnel formed by side by side moving mold blocks. 
The plastic product is shaped within the mold tunnel. 
The apparatus includes means to provide air turbulence to 
assist in setting shape of the product. The means to 
provide the air turbulence comprises an air moving member 
which is physically located internally of the product in 
the mold tunnel. Also provided is a power source for the 
air moving member. The power source is however located 
externally of the mold tunnel and powers the air moving 
member through a power transfer which feeds from the 
power source through the die equipment to the air moving 
member. 

In accordance with the invention as described 
immediately above, there is no transfer of moving air 
through the die equipment which would have an adverse 
affect of cooling the die equipment. In contrast, even 
though the power source for the air moving member is 
outside of the mold tunnel the only air movement is 
created internally of the mold tunnel with the means to 
transfer power from the power source to the air moving 
member feeding through the die equipment. This transfer 
means does not produce any adverse cooling of the die 
equipment . 

The feeding of power to the air moving member from 
the power source to the air moving member through the die 
equipment upstream of the mold tunnel eliminates the need 
to place additional working equipment at the downstream 
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end of the tunnel where it would be difficult to position 
because of the continuous outf eeding of the product 
through the downstream end of the tunnel. 

BRIEF DESCRIPTIO N OP THE DRAWTMOH 

The above as well as other advantages and features 
of the present invention will be described in greater 
detail according to the preferred embodiments of the 
present invention in which; 

Figure 1 is a schematic view of a plastic pipe 
extruder with a moving mold tunnel incorporating air 
turbulence within the mold tunnel according to a 
preferred embodiment of the present invention; 

Figure 2 is an enlarged view of the internal 
region of the mold tunnel from Figure 1; 

Figure 3 is a side view of die equipment with 
downstream end air turbulating features to be 
incorporated into a plastic pipe extruder with moving 
mold tunnel according to a further preferred embodiment 
of the present invention; 

Figure 4 is an enlarged view of the downstream end 
of the die equipment of Figure 3; 

Figure 5 is a side view of die equipment with 
downstream end turbulating features to be incorporated 
into a plastic pipe extruder with a moving mold tunnel 
according to yet another preferred embodiment of the 
present invention; 



Figure 6 is an enlarged view of downstream end of 
the die equipment of Figure 5; and 
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Figure 7 is an enlarged view of the downstream end 
of die equipment for use with a plastic pipe extruder 
according to still a further preferred embodiment of the 
present invention. 

5 

DETAILED DESCRIPTION ACCORDING TO THE PREFERRED 
EMBODIMENTS OF THE PRESENT INVENTION J£ WHICH; 

Figure 1 shows a pipe extruding apparatus 
generally indicated at 1. This apparatus includes an 

10 extruder 3 which provides a supply of molten plastic 

along die equipment 5 to a moving mold tunnel generally 
indicated at 7 . This mold tunnel is formed by mold block 
sections 9 to opposite sides of the tunnel. The mold 
block sections move side by side with one another and 

15 close around the downstream end of the die equipment to 
provide a molding path for forming a continuous length of 
plastic pipe generally indicated at 15. Located on the 
downstream end of die equipment 5 is a cooling plug 13 
over which the plastic from the die equipment runs to 

20 help set the shape of the pipe which is also in place on 
the faces of the mold by suction through the mold blocks. 

In accordance with the present invention, air 
turbulence is created internally of the pipe 15 while the 
25 pipe remains in the mold tunnel. This air turbulence 

assists in setting the shape of the pipe while it is in 
the mold tunnel. 

The air turbulence is provided by means of an air 
30 moving member e.g., a rotor 17 which is physically 

located internally of the pipe at the downstream end of 
the cooling plug 13. In the embodiment shown in Figure i 
of the drawings rotor 17 which, as better seen in Figure 
2 of the drawings, comprises a rotary wheel having a 
35 plurality of blades 18 peripherally of the wheel. This 
wheel is rotated by means of a drive shaft 19. This 
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drive shaft fits through a channel 6 centrally of the die 
equipment 5 and then through a further channel 14 
centrally of the cooling plug 13 to the rotor 17. 

5 Shaft 19 has an upstream end which is located at 

the upstream end of die equipment 5 and which is rotated 
by a motor 23 located outside of the die equipment. 
Motor 23 is powered by an electrical power supply 21 
wired at 25 to motor 23. 

10 

Figure 3 of the drawings shows a modified version 
of a drive for a rotor internally of a moving mold 
tunnel. More specifically, Figure 3 shows die equipment 
31 and associated cooling plug 41. Provided at the 

15 downstream end of cooling plug 41 is a turbulence 
creating rotor 33. In this case, the motor 35 for 
rotating the rotor 33 is located directly beside the 
rotor. The cooling plug 41 is recessed at its downstream 
end providing mounting support for motor 35. Motor 35 

20 then includes a shaft 34 extending to rotor 33. 

The wiring 39 which, provides electrical power for 
motor 35 feeds centrally through cooling plug 41 in an 
upstream direction back through a central channel 37 
25 provided in die equipment 31. This wire then connects to 
a power supply outside of the apparatus. 

In both of the above cases the rotor is operated 
by an electrically driven motor which in one example is 

30 located outside of the die equipment and the mold tunnel 
and which in another example is located directly within 
the mold tunnel. However, in both cases the electrical 
power for the motor is located outside of the die 
equipment and in neither case does the connection from 

35 the power to the rotor produce any cooling of the die 
equipment . 
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Figures 5 and 6 show another preferred embodiment 
of the present invention. According to this embodiment a 
bladed wheel air moving member 65 is provided at the 
5 downstream end of a cooling plug 58 which is in turn 

provided at the downstream end of die equipment 51. The 
cooling plug, the downstream end of the die equipment and 
the bladed wheel 65 when in use will all be located 
internally of a moving mold tunnel of a plastic extruder. 

10 

In this particular embodiment the die equipment 51 
has a central channel 53 which feeds water under pressure 
to the closed coils 59 which wrap helically around 
cooling plug 58, Die 51 is well insulated around the 
15 water feed passage 53 to ensure that the die is not 

adversely cooled by the water and to further ensure that 
the water is not significantly heated by the die before 
it reaches the cooling plug, 

20 in accordance with the present invention, the 

pressurized water flowing through the die and then 
flowing through the cooling plug is outlet from the 
cooling plug at a further flow line 61. This flow line 
directs the water still under pressure into a water 

25 turbine 63- Water turbine 63 is connected by drive shaft 
64 to bladed wheel 65. The water turbine is sealed so 
that the water in the turbine does not escape into the 
mold tunnel but rather exits the turbine at a water 
outlet 67 which then flows back through passage 53 in die 

30 equipment 51. 

The source of pressure for the water which drives 
turbine 63 and rotates rotor 65 is provided externally of 
the die equipment. In this case, the flow of pressurized 
35 water from that source provides the transfer of power 
from the pressurized water source through the die 
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equipment to the turbine and the rotor. 

Figure 7 of the drawings shows another preferred 
embodiment of the present invention. According to this 
5 embodiment, an air turbulating system generally indicated 
at 71 is used to assist in setting shape of a plastic 
pipe P internally of a mold tunnel of a plastic extruder. 
Turbulating system 71 comprises a propeller style blade 
formed by a plurality of blade members each of which has 

10 a larger outer blade portion 73 and a smaller inner blade 
portion 75 secured to a drive shaft 77 . Drive shaft 77 
extends in an upstream direction centrally through a 
cooling plug 79 and die equipment 81 of the extrusion 
equipment. Once again/ the power supply for rotating 

15 shaft 77 and the propeller style blades mounted to the 
shaft is located externally of the die equipment. 

In this particular embodiment the propeller 
styling of the blade creates an extremely efficient air 

20 flow pattern. More particularly, the turbulence created 
by the outer blade portions 73 is greater than the 
turbulence created by the inner blade portions 75 of the 
blades. This produces an air flow pattern internally of 
the mold tunnel in which the air moved by the outer blade 

25 portions indicated by arrows 74 is relatively high 

pressure air forced to move in a downstream direction 
along the inner surface of pipe P. This air turbulence 
along the pipe helps to set the shape of the pipe while 
it is in the mold tunnel. 

30 

As a result of the above, air internally of the 
pipe which becomes heated as a result of its proximity to 
the pipe is forced out the open downstream end of the 
mold tunnel by the blades. At the same time, blade 
35 portions 75 of the blades which produce a much lower air 
pressure than blade portions 73 act as a negative 
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pressure air draw. Therefore the inner blade portions 
draw cooler air in the direction of arrows 76 from 
outside of the mold tunnel into the open end of the 
tunnel in an upstream direction back to the propeller 
5 blade. This air then acts as make-up air for the air 
displaced in the downstream direction by the blades and 
has the benefit that it is cooler than the displaced air. 

If additional setting of the pipe in the mold 
tunnel is required then further make-up air specifically 
cooled for pipe cooling purposes can also be introduced 
from the downstream end of the mold tunnel. In addition, 
moisture as indicated at 81 can be added to the make-up 
air to provide for further cooling of the pipe in the 
mold tunnel. 

Although various preferred embodiments of the 
present invention have been described in detail, it will 
be appreciated by those skilled in the art that 
20 variations may be made without departing from the spirit 
of the invention or the scope of the appended claims. 



10 
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THE EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIVE 
PROPERTY OR PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS: 

1. An extruding apparatus which extrudes continuous 
length of hollow plastic product, said apparatus 

5 comprising an extruder which feeds molten plastic through 
die equipment to a mold tunnel formed by side by side 
moving mold blocks, the plastic product being shaped 
within the mold tunnel, said apparatus including means to 
provide air turbulence to assist in setting shape of the 

10 product, said means comprising an air moving member which 
is located internally of the product in the mold tunnel, 
a power source for said air moving member, said power 
source being located externally of the mold tunnel, and a 
power transfer which feeds from said power source through 

15 die equipment to said air moving member. 

2 . An extruding apparatus as claimed in Claim 1 
wherein said apparatus comprises a vacuum forming plastic 
pipe extruder including a cooling plug within the mold 

20 tunnel, the product comprising a hollow pipe shaped 

between the mold blocks and the cooling plug, said air 
moving member being located downstream of and adjacent to 
the cooling plug, said power transfer feeding through the 
cooling plug to the air moving member. 

25 

3 . An extruding apparatus as claimed in Claim 1 
wherein said air moving member comprises a rotor. 

4 . An extruding apparatus as claimed in Claim 3 
30 wherein said rotor comprises a bladed wheel. 

5 . An extruding apparatus as claimed in Claim3 
wherein said rotor comprises a plurality of blades having 
inner and outer blade portions, each of said blades being 

35 mounted at said inner blade portions to a common mounting 
shaft for rotating said blades, said inner and outer 
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blade portions being arranged such that said outer blade 
portions provide greater positive air pressure than said 
inner portions to produce a low pressure air draw at said 
inner blade portions. 

5 

6. An extruding apparatus as claimed in Claim 5 
wherein said mold tunnel has an open downstream end, the 
positive air pressure produced by said rotor causing an 
exhausting of air along the pipe through the downstream 

10 end of the tunnel, the low air pressure air draw 

providing fresh make up air to be drawn into the tunnel 
through the downstream end of the tunnel. 

7 . An extruding apparatus as claimed in Claim 3 
15 wherein said transfer member comprises a rotary shaft 

extending through said die equipment and the cooling plug 
to said rotor. 

8 . An extruding apparatus as claimed in Claim 7 

20 including a motor for rotating said shaft, said motor 
being located externally of said die equipment and 
receiving power from an electrical power source. 

9 . An extruding apparatus as claimed in Claim 3 
25 including a motor for turning said rotor, said motor 

being coupled with rotor in said mold tunnel, said 
transfer member comprising a an electrical power cord 
running through said die equipment and said cooling plug 
from a source of electric power to said motor. 

30 

10 . An extruding apparatus as claimed in Claim 3 
wherein said rotor is driven by a water turbine adjacent 
said rotor in said mold tunnel, said transfer member 
comprising a flow channel through said die equipment and 

35 said cooling plug, send flow channel delivery water under 
pressure from a source of pressurized water externally of 
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said die equipment to said water turbine. 

11. An extruding apparatus a claimed in Claim 3 
including a water supply for adding water to the air 
moved internally of the pipe by said air moving member. 



CA 02412066 2002-11-18 

I 




53 




CA 02412066 2002-11-18 




This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 



Defects in the images include but are not limited to the items checked: 



Qfl BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




